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(54) PLASMA DISPLAY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma display 
device, enabling high reliability, high contrast and high 
luminance at low gas pressure discharging. 
SOLUTION: The plasma display device distinctively 
contains discharge gas which is sealed in a plasma 
discharge space where the discharging is generated, 
consisting of substantially of only nitrogen gas. The 
discharge gas includes the first gas consisting of 
nitrogen gas and may include a second gas, containing of 
at least one among gases that are xenon gas, krypton 
gas, neon gas, helium gas and argon gas. 
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(54) [9g^<35«W] :/^X^«3^ll 

(57) inm\ 

AUT*>-5»m:*/;^iK mtftic:^* (N^ ) o;5^.-e 
X^v:<f:^, ^Vi^^:^:^. *5J:otr/v=f 




So 

AUT*>$*fc®5Jf;^3&^ 2 0 O nm--4 0 0 nm<Z)S[:^ 

[Si^:«6i tftia^^^x-^jKcm^Kii^i-ti. 20 on 

lo o 0 il 

^Krtl-^A$ixfc»S35f^lc4#«^^-r57^^X-r 
[0 o 0 21 

^^m<o^mm'^ (crt) icj^t>5 
^mmti^x. m^m^mm (lcd) . ^lu^^ hn/v 

(ELD) . :/7X'^^7F^tt 
(PDP : >^yX*^ • X>f ^>^1^'<) ^*?iJ^"f5r 

[0 0 0 31 T^^X-^^^RKH:. 



izmui^ftmmxmm^ti. nm.-^/^ifK m^. 
icjiorsafiisiftM (Dcsi) i:^«i^tta (ACM) 

[0 0 0 41 ACM^^^X-r^^S^iStt. ^^PiffiJ^-e 

[0 0 0 5] ^^cm^F.a^^l-^A^ttxv^6^^cm;^ 
(Ne) :<f;^s ^yi^A (He) if:^. T 

jv^i^ (At) :^:^m(7^^m\^:^:^\z^'^y^> (Xe) 

So iS-^jiSf^^oiaEri. exio^Pa — 7X10^P 
aa«> (Xe) if:^(0^mti. 3X1 O^P 

[0 0 0 61 

$nTv^sACM:/^x■=^^^s^^c43v^r«. ^oj^ 

<?:>ACM:^^X'7^^i^M<^]^SJ*. ]i5>«r 5 00 c d/ 
m^1^Xhi>. X^ii^h. H^tcACMT'^X-r^^^ 

[0 0 0 71 ^^t. «c«^rartlc#tA-t-S&«:«f:^<^ffi 
/^Ji^yw i: JliRfl^ 2 ^-^^yw 3^5(^6 :3^[^J lii;^ ds^nj t> ^> 3^ 

(DAcS:?'^x^^^^s^^:^3v^r^l. n^^M<'r^ 

:Lt^B^t \.xWt^f^^^^^M-^MM:ff:^(Dm:^ 
[0 0081 :i<o^o^'fiin^itt^^o^\z^ 
^^ic J: $Rra3t^^355>''5^/i'±-C<03 >- hy:^ bote 
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(Ne) :^;^Srffiv>fc^. ^:^>':ff:^(DmmcX 

<• 

[0 0 0 9] ^ci-e. iavNft^ii^^ 
[O 0 1 01 

av>j@i-T?3bSo ittx.^immyo&.T(D:^m (h^) 

[0 0 1 U ;*:^^oB2com^tc|^6^7X-7^^^ 
^ \>zfY>^:^. ^V^J>.:^:^. is 

[0 0 12] ^IL^ :*:fgig<^B2<oa^Ttt. B2;<f>^ 
[0 0 1 3] :^^m(om2(0«M.{z^\,^x^ »m:ff:^\z 

^t;ttf i»a%£(T<o*iR (H2) i^ifm<omm<o^ 
[0 0 14] $e>(c. mi:^^<o^&(D±m}t,mcm.& 

$H^fcV^^^ ;fcfc;trJ. 2xlO**Pa«T. ^J*b< 

-ci±)fcv\ il^;tf;^co^wc, 2x10® Pa 
£XT. »^ L<«:ixio^ Pa JglT-ei^S d^M 



[0 0 15] 4c|6§g<7^^3<?:>a^{c^5:/7X^^^ib 

nm~400nm^ ^?'iL<ri> 
3 0 0-^4 0 0 nm<Dm^mci6\,^X%^P^^^ 

[0 0 161 ^^m(omi'^'ms<Dmj^\^^\^'^Xs mm 

X^X-^Sfem^^rttcr*, 2 0 0 nm'-'4 0 OnmCOft 

^m(om^m^sttfx^^'r^^!/twmi>^Mm ur 

[0 0 17] >^:|65go^l'-»3<?D«^JC#.^»X7X-7 

[0018] mwsMmMwmm\ct[\^x. wcwmmmM 

[0 0 19] 

5o ^r. Hncs<5#. ^mmwiM (ao m:/7x 

1 0 0 2 0 1 ig 1 IC^-f-A CSIX^X-T^^^® 2 

v^^:)^^^ 3 m^^l^M 1 jif <OSfi:mJjt#m^ 1 2 
^Afem:65i^C^o -<^ACSi:7*^X'^^^g@2H. >^ 

lC«ai~5m2/N-^yU2 0i:;6S|Ar,^i^$ix-t:j^S;ao ^ 
2^'?^/V2 OJi<DS3t«c^2 5R, 2 5G. 2 5B<0^ 

mt. itt:^fi^ fsi^^^/i-io^m\.xmm^H^. 
[0 0 2 1] ^i^<^/ui oy±. i^m^mimii 1 

mnmui 2(Dy(i^\f--^>';^^i&T^'^^^Mzm\f 
e>H> nmmwmm i 2 <t ?> %®^set^<o®v^$^^is^^* 

m 1 2Ji^-&tfB 1 (O^^ 1 1 _Hi:?^fife$4xfc^m(4^g 
[00221 -:^> tr2y<^>'t'2 ott. ^2^2 1 

rvu^^mm iy'-^nmtiym^inh) 22b. rv 

U::^mM2 2-LSr^tfB2g«2 I ^\m^^i\.1tm^ - 

mmmm mmwm±.xh^xmr>^or v 

u;^mffi2 2(Of&<oW&\cT V\^:^mM2 2 hW^\cm 

xj^^^^<omm2 4.t. mnwwLLt^hmm2Aio'm 
mm±\z.M,^xm')hthitik±wmtii^hm^^fhx\^ 
5o mftwm\t. 5Sfe^*«cji 2 5 R. it6m3fc(*®2 

5G. :feJ:t;f#fe^3fe*a2 5BA*bflf^$nTV>-5. 
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[00 2 31 0m, ^^^»<^)-^^P^^®"^*> 
9. HRl-n. f^2y^^^^2 om(Of^^2 4<D'^Ui>^^ 

^i-So ^b-C. 8l?)^5R5il2 4i:«*{*S2 5R. 
2 5G, 2 5Bi:^3imi 5i:lcJ:oXgi*ti.^ti$c«^ 

Otf^2y<^/^2 0tlt. ^fl<D<DmmU\C:fS\f^X. V 
5-'25kPa. $bli:^*t'<J^* S'-lSkPa-C 

[0 0 2 41 «cei£^e«i 2(^M]^^r>5it:j^s;^rsii: 

nmmi2t. 3J^feS:|g3fe-r^m^«^®2 5R, 2 5 

G. 2 5B(oimttmmT^mmt^imm ii^^"^ 
miEi: ^iSiVv^^/v-mff Kw;^m@2 2\c^tx\'r 

[0 0 2 51 :^mmmm(0':fy^'^m^mm:2\^^ v^^^ 
v^5^»M>^7x-^«^ii^»-cfc9 . ^^t^m 2 5 R. 

25G, 2 5BO|g3feri. Bl^^^^^HO^'S^'^^^* 

$tv60T. r K^;^«ii2 2^^fiK-r6^mi4Wi^ 
2$r«^-r6««t4i^5|sfriS^-efe5i^^^d5fee, 

[00 2 61 :^mwj^^n.\m^t ux. n i , a i , 

Au. Ag, Al, Pd/Ag, Cr, Ta. Cu. B 
a. LaBe, Cao. ^Lao. sCTO^^<0«n 



i^affii 2(DnM^ns mcmm^f^tii^^fi^. 200- 

-1 5 0Mmma-C^So ^fc. r KW^m®2 20<i 

fi, fct^rfso—i 0 0MmS^-e*>^o 
[0 0 2 71 ^<:^nMl 3»^. ^^WJlsf. 
^ti:;t«. Ag. Au, Al, Ni. Cu. Mo. Cr 
/c£H<35^S^iRR. fc6V^riCr/Cu/Cr/iiH<^tt 

♦Hi. wtmmwnMi 2<Dm@*i<t'5^/h$<. 

JJ3 0-'2 0 0MiiiSffi"C$>eo /^;^m®i3ri. 

[0 0 2 81 tknmnmmi 2<ommcm^^t^^^^ 

sfe^^^4rt-C5i^i-«>^:*-:^'^«^*^ 

[00291 mt&wM 1 4 <ossc«^ra^^® t-"^ 
$>6^sisi sit. ^;^v^m^i:*fem^i^m^^^is 

mi 2(Dmni:^Mmc^<:^tt^^^^o *fc> 
^isii. jfemtiii£:^ii'^2^^«^^ftmi-«>«tst>^i- 

A (MgO) . :7s/{b-^i/^e/!;>A (MgFg) . 

-fi:>t;/^iX'5^i>^ (CaFa) ^«^J^'r6-i:*5-et2»o 
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[0 o 3 oj mi^i i:tsxxj^m2mm2i(r>mf$M 

J^^UT. ^mj^:if^:^. y-y:ff^:^ (Na^O-C 
aO • S iOg) , fflS3g^:«f7^ (NagO-BaOa 
• S i O2) . h (2MgO • S i 

O2) . «&;^f^;^ (Na 2O • PbO • S i O2) 

10 0 3 1] ^3ti^^2 5R. 2 5G, 2 5Bn.tit 

mffi2 2<:Dil:^lcf9:^:te>i^Tv^^^« :/^X-7^^$^®ds 

®2 5R) d5r Kv-;^®Si 2 2 (OJi^lCSItbtl.. 

^3t(4^® 2 5 G) Kl^;^mS2 2coJ:^tC^lt 

**:Ji (^ffe^**® 2 5 B) ds^cSUor Ki^;^m«B2 
2<DJi:frlcgS:ftbttT*5D. mbco3i^^^B^-rs 

2^, ^nb<?D3J!^^Sr%5fci-5 lia6Q^3t»^2 5 
R. 2 5G, 2 5Bt;&5ma-r^««:0^ l®^tC«S 

[0 0 3 2] ^5^ft:€2 5R, 2 5 G, 2 5B«r«^i- 
S3MfelJ:ja<, 3I^feSril'g'U^RI(oey<7:^;^;&st 

— br. Y 2 O 2 S ; E u .-iibfetc^^t'r^m^t*® -- 
^JiSF^ ur. Z n S ; C u. ^^^^i»(^Mg|t(c: J: 9 W 
^lc5S*-f 6«3tffe*fJpf^ UT. Z n S ; A g ^m^^ 

[0 0 3 31 «3t#S2 5R, 2 5 G. 2 5B<?D?g^:* 



(0 0 3 41 ^*5. :^3tf*:S2 5R, 2 5G, 2 5Btt 
TKu>^mfii2 2^?^±^^:^i:^fife$nr^^T1>J:v^u 
T Ku;^mai2 2±d»f>PSM2 4<DiBaig®Ji(c:goTJ^ 

25G, 2 5BJi. r KU';^SS2 2±lC^tt^itfc^ 

25G. 2 5Br±. Ria2 4©ffl!lS®±IC10;5»^J^*$H 

S i o 2 igr^Jf -5 ^ h d^-eft So 
[0 0 3 51 »2fflK2Hcj4, tfr34LfcJ:5Jc. TK 
u:^m^2 2t¥^l;::3^UJSRiM2 4 (y:/) i^?^^^ 
HTl^So ?^i:*5. RIM (P:/) 2 4W:, ^T^dtm^^ 

*b'Cv^rfeJ:v^ ^m«cM;65^2^2 i:fej:tJ5r K 
u;^mfii2 2Jiic?^^$ti,TV>5»g^t::H, PSIil2 4tt 

$3^5 1 0 0 — 1 5 O/immffi-T^fe^o fii^2 4C0fc^$^'^ 
f^Rlttx 0 0'--4 0 0 Mm3^-C^5>io 

. [0 0 3 61 ^1^2 4(D?i^^:^ifei:br> ;^i5^y— 

:^&t?fc5o Ri^2 4S:M<-r5ri:(cJ:»7, v^ 

-^V^T^^^J^jSg;-r5:^i£Srt?iJ^-r5Cii:}5S-c#-5i 

[0037l^2S«21 ^\Z.l^^^}Mt-n<r>W^ 2 
4t. -^^<OlHM2 4JcJ:oTH*ttfc««^f*?<^£j65 

wmm^m^ 1 2tT yu:^,mm 2 2 t^^wm 2 5 

R, 2 5 G, 2 5 BfCjioT 1 OO&m-fe/W^J^j^gctT, 
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^^Mi^^:^tm7^^iiXis \> . -^3^*8 2 5 R, 2 5 
G. 2 5B«:. »«^ra4l^<35»«;;<f:^+'C^cy5:^«£ 
if n -;ttaicS-:5 # »^ UfcSS^lftlC Wit $ tvTIB^i* 

10 0 3 81 *^ifi5J^1fiJii«s:?'7 Xt^^3S«2 -e 
0 k p a-citSc«^r^i^«-itAurc^o^3t;^-^^ 

^81%) 6 6 k P a -C»®^HII^t-^AUfc»^<0|S 

[00 391 mTkCT^-r^^^^. oo%o^«^ 
[0 0 4 01 fc^ifu ^mmmmx-i^. m4:!^^v^m 

^i)^^ 2 O 0 nm'-'4 0 0 nm<^)StS^lC#^i"^>fcJ?> 
tJl. ^3t»JB 2 5 R, 2 5G, 2 5B^brf4. 200 
nm-'4 O 0 nTa(D^^m<0»^m^^^-fX^^r^M 

roo4ii m2msMmi 

^y7:<-^Jfcm^P^4»^lcitAbT^^«c®:^:^*^ ^ 

fll^r±> fiiBi^i^i£J^ffitz>:?^7X-v^^jSjl2il^c 

[0 0 4 2] Ns -XeOtS^^^ (Xe;&S2 0^a 
%) tr 1 O k P a -C^fe«^^rtlCitAU;fc»^<0|&3'fc^ 

[0 0 4 3] !a5l2:^i-J:5Jc, N2 -Xecom^-k:^ 

iS'^:^f>^ (Xe3&5 4^a%) ^D^*:^-^^^ 



^60 ^fc. N2 -Xe(OiS'g^^;^lc*5it5:^^Ei: 

So ^tA:^f:^iE^Jt|fll6^jl;i{g:<tS^-rsr^d5-e 
(7):/^X-r^^i2^{a2-C». bT. ^:^^^:<f 

[00441 fcfcU. 4i:|llfeJ^1ii-Ctt. 13 5 IZ^^TX 0 

0 nm'--4 0 0 nm(OmM:^\^^^'t^ftmc, 

82 5 R, 2 5G. 2 5BtL-Cri. 200nm'-'40 

[0 0 4 51 ^<^ftfe<^^tfe^^ 

So 

[0 0 4 61 itt^ti. :$i^mxn. T^^X-r^^gg 

Ufc;6K ^^^^oX^X-^^^S^Sttx v^h>i^S2Sffi 
o:/^x-^^^^fl-e*>ort>Av\ z<r>m^\zTt. — 

BlC0^fRl^tl^^^Sm2(D:^lRl ($f^L< 
[0 0 4 71 i^ti, i:^Ufc|ljte?^fiito:/7XT^^^ 

e tt. « 1 z^^^/i- 1 0 tm7Ti^<^j\^m tf3ir>. i »^ s 

RitS<0-:/7X-rS^S^ia"^*>Sd5. ^SIWOT'^Xt 

vNt>v^6^i§Mc^:/7X-7^^^a'efc':) 
yf&m(om\tm^^s:y'^f>'^. rv\yy^w^2 2^^2mpL 

[0048] 



10 0 4 91 mikC7r:'rm^^mi-^3mmm<oyyx 

[00 50] ^mmi(onm^m 4 n 2 :^^^m7< 
u ^m^tn^ftt^^. m2\z^-rx^\^. lokp 

[00 5 11 ^1 y^^yp 1 0 gJlT^^^^-Cf^Mb 

«i l<z>!^®^cfc^;t^f;^^'?$^^l; ^^^feicj:*? ito 
rt(jij:oT. -^(oacmj^itmsii 2^. mi^. 

[0 0 5 2] »C{C:. Bl^l lCDf*9ffi^®lC. 3t t ;t 

^ >^ >f J: 5/ =^ > fi^«lc J: *) r /V ^ T> 
ASg«felcJ:i?J^$0. 6Mm<oife{fc;-^t/;^V!^^ (M 

go) t^h^^^mmi s^m^\^tc. i^xjK^xai-J: 

9 S 1 1 0 Sr^r a ;i ^ ;55-e# fco 

[0 0 5 3] ^2/N-^yV2 0 *^£iLTO:*&-T?#K 

U;fco 5fe-f. i^ii^:<f^x-«^y-^;«f^;;^75^b^S^2 
2 1 ±ic. tLtTL}^::^^^) —:y^Wm\c i; 9 

r Ki^;^S«2 2$:?^^bfco rKw;^mffi2 2 
:»i(D^iR)^a2S£i-S||2©:*rrRiicMt/-cvN-5o 

n^:^tKXo xmm. 2 4 (?:>^©^mfl^Ht±;6* bRIM 2 

4<ommm±i^zM.^x. ^3fe»M2 5R, 250, 25 

3tei-$:^)tflcS«JiSf^ LT, Y2 O2 S;Eu.l^ 

^ic^at-rssjfefrBft-JisFa: ur. Z n S ; C u. 

ZnS ; Ag*>B^U:feo &^±(OXM\CX^m2y< 
2 0 r 1 1 5. 

[0 0 5 4] :^^X-r^^S^®(DM^itT^^fo 

-/N*^/u2 0<omWw5^-/vS^?^^Lfco iJci-. :Bi 



y<^f^2ok(om\mm^f^.fz.^m^m^\^it^. »ca 

2Sr^$^)bo 

[0 0 5 51 t^t^^m^^m't^':fy:^'^^^mm<o^ 

:^-co— :fy<^igcmi^^m® 1 2 (c. scsis^mjEEv b d 

mi 4<o^m\mn^mcmsi\^xmmmm^\^. m 

r vu^mm2 2\zm&^mmL.^i!>^b. m^^^ 
^^^^^'^/^\c^^th^--:^(o^cmmwmmi 2 ten 

m^mu^^:Lt{^X^X^ T Vi^:^mM2 2 b—:^<D 

m2 2\c:is\f^xmikmnir^>. -:«r. ^3^sr$-^s»m 

^x(D—n(D^mmwmMi 2mkcm:^<o/<j^:^.mm^ 
^mT^^t\c^ox. mmMt>^wm^nx\^^t^^M^ 
:^\,^xTX-M(onmMnmmi 2<or^x^ru-MMiim 

P.^X<D if n - JJr^j;!^^ # UfcK^*^jj|coMlt 
[0 0 5 61 ^ft^l 

^^N2 ^ bfct^<D:^mmm^?ii^ufco 

[0 0 5 71 i^'A;^;^J3ES^^;tSft:^e>^^:, im^XXt^ 

^*;^/:^.^#tAU2Sy^^^fofc, :«/;^EE«:5kPa^* 
2 5 k P a ^ U ;^EEJ;i^t-rSikmii 

[0 0 5 8 1 ^<D^m. jjcmmmri. 1 0 k p a 
— [0 05 9] 

;«f^^^>'/^— 3 2<??4'ieAh/^ 7^4 0-C 



[0 0 6 0] ^mvim'vnm&'t>'y/^s o t ur. @ 

SrtTo^to W^S^Sttl 10nmd*?>4 0 0nm*-Ci: 
too 6 1] 04 '^^>'^<-rt^A:jtf;^I^N2 :j5f 

:xlOOo^, lOkPa ^^ffiU7b^(^^3fe>^-<^ h/l' 
Sr^i-p w0^7^d^e>3 5 0nm3fi^l;i|g3t^^^ h 

[0 0 6 21 mmms 

-f-o ;<f:^«N2 -Xe (Xe2 0%) 1 O k P a U 

10 0 6 3] it^mi 
U^(D:ff^tMgtrr^:it^n^tvx. Ne-Xejli 
'g^:<f ;^ (O^yt:^^^ h/um^irffo it^ me {z^(Of^^ 

[0 0 6 4] Ne-Xe 
(Xe : 4*a%) -CfcD. -t<O^AJBE;t7tt6 6 k P a 

>rwai3£-C. *i6J»-e*>-5»^14 7nm. 

1 7 2 nm^-fer:^^5^— ic, < 2 ;j?;Bf<?5 1*— 

[0 0 6 5] r<ONe -XeCO^^;^^i^ h/V^:. N 
[0 0 6 6] tf:tfil^j2 

-S^^ft^^t^JjSf^ UT. (Y2O3 : Eu) , (YBO 

3EU) , (YVO^rEu). (Yo. ssP 

o. 60V0. ^oO^ -Euo. o4)» [(Y, G 

d) B03:Eu]. (GdBOgiEu), (ScB 
OgiEu), (3. 5MgO*0. SMgFg-Ge 

03 :Mn) . m^\c^^-r^^tfti^mumt\.x^ 

(Z n S i O2 : Mn) , (BaAliaOigrM 
n) , (BaMg 2 A 1 I 7 : Mn) , (MgG 

aaO^iMn). (YB03:Tb), (LuB 
03:Tb), (Sr4Si308Cl4:Eu),» 
felc5l3fei-'5^3feft:S*tJ|St^ UT. (Y 2 S i O 5 : C 

e) . (CaWO^ : Pb) . CaWO^, YP 

o. ssVo. (BaMgAl 1 4O23 : 

Eu) , (S r 2 P : Eu) , (S r 2 P 

2O7 : Sn) $r^v^fc£t^W:, HJfe^^ 1 t U 



[0 0 6 71 Il^teey l -C^-t-J: ^ 

^t^JiWIS^fc Ur Y 2 O 2 S ; E u , ItfelClg^lfei- 
^^^i^mU^t U-Cr±v 2 n S ; C u. ^^^^il^co 

s ; A g Srftffl-r S ^ UV^^ i: d5?fc^$Hfco 
[0 0 6 8] 

ri. «c®:<f^Sr^l!5 (N2) iif:^mkt'r^Zt\^^^ 
T. $>6v^^:i^;^, itfe®;^;^^^5^ (Ng) :ff^t^^ 
y> (Xe) i5^y:;^hv (Kr) 

(Ne) ^y^, ^V^J^ (He) TfVdi'y (A 

r) :<f;^o^?^^< ^t> lo£JLJiO;;^f^i:(O^S^:«;;:^d^^ 

«V^|**fc, N2^^<?^3S3fe€iri»«fe-e*>»3. NeX 
[I^Scofffi^j^UL^^l 

[la 1 1 01 f^^wo-iiiS3f^^ic#67^7X-7^ 

[0 21 0 2 (:i:*:^ig<O|lit01llc:JoJteN glJt^^ffi t 

[1141 ^4(^N2:^^^l OkPaTftll^F^l^lC 
[1151 mSf^Na -X e<Dii;'^:«f::^ (Xe:65 2 O 

^S(%) 1 0 k P a X'»M.^X^mz.nx\.id^<n>^ 
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